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COMPOSITIONS AND METHODS FOR TREATING OR 
P^ffiVHNTmQP Q?^VULSIp?^01^S^^ 



FiPH)OFTH EPTOfnON 
The present inventioii relates to oonipo^doiis and methods for treatiiig 
5 or preventing oonvulsions or sdziires. 

BACKGROUND OP TEflS INVENTION 
Tofisopam is K3,4-dimethoxy-phefiyI)-4-nietl9l-S--ed^ 
dimefho3Qr-SH-2,3-beozodiazc|)me^ ^viuch can be rq>resented by tiie fonnula: 




10 Tofisopam (racemic mixture) has be^ marketed und^ the names 

Grandaxin® and Smel® as an anxiolytic. Although tofisopam is a benzodiazepine; it 



1 
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diS(s^s stnicturaltyfiomthe das^cal diazepamrlike benzodiazqimes in tbat the 
lutrogen atoms in the mg structure are positioned at 2,3 instead of 1,4. Despite the 
structural omilarity brtweea tofisopam and classical l,44>eiizodiazepines^ the 
cUfference in po^on of the nitrogen in the beazodiazqnne ring coofm 
S phannacological activity on tofisopam that is vety dififerent torn classical 
b«[izodiazq>ines. 

A synthe^s of tofisopam is described in U.S. Patent No. 3,736,3 IS. 
Tofisopam has a diiralc€»t^ at carbon C-S and therefore has two enanti^ In 
addition, each enantiomer of tofisopam can exist in two stable conformations based on 

10 the two configurations that can be assumed by the nitrogoi containing benzodiazepine 
riuig. 

The molecular structure and conformational properties of tofisopam 
have be^ determined by NMR, CX> and x-ray ciystallographic methods (Visy, I. and 
Sunopgi, M, OdraUty i:271-27S (1989)). The 2,3 diazqiine riiig exists in two kinds 

1 5 of boat confi^nnation. In the major conforms, (+)R and (-)S, the ethyl group 

attached to the center of asymmetry C-S has a quaaequatorial orientation, while in the 
minor conform^ (-)R end (+)S, the etl^l group is positioned quasiaxially. Thus, 
raomuc tofisopam can enist as four molecular spedes, i.e., two enantiomers each of 
which exists in two chiral conformations. The sign of optical rotation is reversed upon 

20 invernonofthediazepineriiiig. In crystal fonn, tofisopam exists only as die major 
conformations, with levorotatoiy tofisopam bang of the (S) absolute configuration 
(Toth, G. et aL. J[ Heterocyclic Chenu 2(7:709-713 (1983); Fogassy, E. et aL, In: Bi<h 
Organic Hei&'ocydes, Van d^ Plas, H.C., 0tv6s, L., Simocigi, M., eds. Budq>est 
Amstotlam: Akadmiia; Kiado-Elsevier, 229:233 (1984)). 
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The absolute configoration of an asymmetric drag molecule can have 
profiyund effects on the efficacy of the drug. Fog9ssyetal.» states fliat an abstract by 
Petocz et al. from a 1980 meeting describes phaimacological tests in nuce wlucfa diow 
different biological activity for the st^eoisomers of tofisopam, mduding the 
S observation that the activity of racenuc tofisopam does not correspond with the sum of 
the activities of its ^lantiomers C^ogassy. E. et aL, supra). Howev^, Fogassy et al. 
does not desoribe die biological assays of the specific results achieved by Petocz et al. 
Furthmnore, a seardi of tihe prior art yidded no sudi abstract by Petocz et al. Thus, 
tfiere is cumratly no indication that Petocz et aL exists or rdates to S-tofisopam and its 
10 uneiqyected properties. 

In addition the bindiDig of tofisopam ^antiomers to human serum 
albumin has been reported to be stmoselective and aflbcted by the interconmnon of 
confi)rmatioos (SinionyiriVL; and Fitos, L, Bidchem Pharmacology 32:1917-1920 
(1983)). 

15 Hungarian Patent No. 178S16 describes an attempt to separate the 

enantiomers of tofisopam and obs^vations celating to the administration of the 
separated products in mice. Howevo; the purity of the sq>arated products 
adnunistered to the nuce is not reported. Further, the absolute cnnfipintrii>n of the 
separated products is not reported, and none of the tests in mice measured the anti- 

20 convulsant activity of the separated products. 

There have bem two reports that tofisopam ^ddbits anti-convulsant 
activity in mice. In 1981, C. Ito allied that tofisopam can inhibit convuldons induced 
by tryptamine in mice (Ito, Tokyo Med. College 59:369-384 (1981); hodnaftor 
Ito'^. .Howevc^r, the convulsion data of Ito does not support this conchidoa The 

25 administration of tofisopam accordii^ to the tests desmbed in Ito appeared to have no 
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dSsdt on deCTeaao^ theinddeiKseof convuiaons mice (Table 6, Ito stqjra), 
FurtiiOTnore; Ito did not test the enti-coimilsaot acti^ of S-tofisopam substantiaUy - 
free of R-tofisopam. 

In 1986, Pdlow et al. i:q;>orted that the admiiustration of 100 mg/kg of 
S tofisopam reduced the number of mice having convulsions induced by the compound 
Ro 5-4864 (Pdlow, S. and Fd^ S.. Drug Dev. Res. 7:61-73 (1986)). However, 
Fellow al. also rqiorted that all of the treated mice still experienced myodonic jeacks. 
In contrast. Fellow et ai. rq)orted that 25-50 mg/kg tofisopam had proconvulsant 
aptivityinTudcNo. 1 micewhenadini^ 3tng/kg 

10 picrotoxin or 30 n^g/kg pentyleneteCiazole. Fellow et al. also reported that a dose of 
10-50 mg/kg of tofisopam had no affect on the number or severity of convulsions in 
TudcNo. 1 mice that bad hem grven 6 n^g/kg of piootoxin. Likewise, in IbdcNo.l 
mice that were gjven 60 mg/kg of pentylenetetrazole, a dose of 10-25 mg/kg of 
tofisopam was reported to have no effect as an antiHX>nvulsant. Fdlow et al. did not 

15 test the anti-oonvulsant activity of S-tofisopam substantially fi'ee of R-tofisopant 
Numerous oth^ reports, some of which were published aftor 1986, 
state that tofisopam has no anti-convulsant properties (Mennini et al.. Arch 
Pharmacol 52:112-115 (1982); Saano, V.,Me££ Bio. d^:201-206 (1986); Fetocz^ L., 
ActaPhamL Hung, 63:79-82 (1993); Sz^o, J. al.. Acta Pharm. Hung. 63:91-98 

20 (1993)). None ofthe studies tested the anti-convulsant activity of S-tofisopam 
substantially fiiee of its (R) eoantiomer. 

Tofisopam has been reported to enhance the actions of benzodiazepine 
anti-convulsants but not phenytoin, sodBum valproate or carbamaz^ine (Saano, V., 
Med BioL64:20l-206 (1986)). For example, the potmtiation action of tofisopam 

25 was reported to be eSksAvG with diazepam against convulsions (Briley, M. Br. J. 
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PharmacoL 52:300P (1984); M^uuni, T.. NaugifirSchmiedeberg'sArdi PharmacoL 
i2/:l 12-1 IS (1982)X and against tranors (Saano, V., PhxnmcoL Biodien Behav, 
I7:367'369 (1982); Saano, V., Med BioL 6i:49-53 (1983)). None of these 
potentiation studies exandned the effects of either of the enantioniers of tofisopam on 
5 the anti-convulsant actrvily of diazepam or other anti-convulsants. 

SUMl^YOFTHBINVEim 
An object of this invention is to provide new compositions and methods 
for treatii^ and preveotii^ convulsions and sdcza^^ The present invention pirovides a 

10 composition oonq>xid9g a therapeutically efifective amount of S-^ofisopam substantiaOy 
free of its (R) miantiom^, and a pharmaceuticaily acceptable carrier. A compoation 
conqnisiiig a prodrug or pharmaceuticaily acceptable salt of S-tefisopam substantially 
free of Rrtofisopam is also contemplated. 

Preferably, the amount of S-tofisopam or phannaceuttcally acceptable 

IS sdt th^eofis 80% or more by we^ of the total wd£^ of tofisopam. More 
prrfonbty, the amount of S-tofisopam or pharmac^ticalty acceptable salt th^eof is 
85% or more by weight of the total weight of tofisopam. More preferabty, the amount 
of S-tofisopam or phannaceuttcally accq>table salt thereof is 90% or more by we^ 
of the total wdefht of tofisopam. More preferably, the amount of S-tofisopam or 

20 pharmaceuticalty aocqptable salt thereof is 95% or more by wdight of the total wdj^ 
of tofisopam. MbstprdEbably, the amount of S-tofisopam or phannaceuticall^ 
acoqytable salt thereof is 99% or more by weight of the total wdght of tofisopam. In 
one aspect of the invration, die conformation of the S-tofisopam is 80%(-) and 
20%(+). 



5 
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The pres»it bveQtion also provides oompo^ons cximpri^i^ S- 

tofisopam substantially free of its (B) enantiomer, and one or more other anti- 
convulsants. Accordii^tooneembodjm^theotheranti-KX>nvulsantissdec^ 
the group consisting of phenytoin. m^h^iytoin, ^faotoin, pheaobaibital, 
S mephobaibital, prinudon^ caibamazepine, ethosuidniide, methsuximide, pheosuxiniide, 
valproic acid, trimethadione^ parametfaadione, pheflaoemide^ acetazolamide^ progabide^ 
diazepam, lorazepam, donazepam, dorazepate and nitraz In one embodimrat, 
the other anti^-convulsant is a ben2odiazq)me. In one preferred embodiment, the other 
anti-convi]lsantisal.4-benzodiazejMne. In yet another prdferred embodiment the 
10 othw anti-convulsant is diazepam, lorazepam, donazq>ani, dorazepate or nitrazq)am. 

In one embodiment, the phaimao^tical composition is a controUed- 
rdease pharmaceutical conq)ositioiL 

The present invration provides methods of treating convulMons or 
seizures comprising administering to a subject in need of treatmrat th^efor, a 
IS therspc»iticatty eflfective amount of S-tolSsopani substantially free of R-tofisopam 
suffident to alleviate the convulsions or seizures. Anoth^^nbodimentofthe 
inveaition rdates to methods of preventii\g convulsions or seizures in a subject at risk 
for devdoping convulsions or seizures oompristpg administering to the subject a 
thoapeutically eflfective amount of S-tofisopam substantially free of its (R) enantiom^ 
20 su£Eid^ to prevmt the convulsions or sdzures. Administration ofapirodrug or 
pharmaceutical^ acceptable salt of S-tofisopam according to the methods of this 
mv^on is also contemplated. 

In another embodiment of this invention, the subject m need of 
treatment is suffering from convuhaons or sdzures caused by a disorder or condition 
2S selected from the group consisting of ^ilepsy, acquired immunodeficiency syndrome 
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(AIDS), Parkinson's disease; Alzheimer's disease other neurodegenraative (fisease 
including Huntington's chorea, schizophrema, obsessive compulsive disorderSy tinnitus, 
neuralgia, trigeminal neund^ amyotrophic lateral sdero^ (ALS), tics (e.g., Gille de 
la Tourette's syndromeX post-tcaumatic qpilq)sy, alcohol use^ alcohol wiUidniwal, 
5 intoxication or withdrawal fix)m baibiturates, brain illness or injury, brain tumor, 
choking, drug abuse, electric shodc, fever (espedally in young diildraiX head injury, 
heart disease^ heat iOness, Uigh blood pressure^ meningitis, poisonii^ stroke; toxemia 
of pregnancy, uremia related to kidney failure, venomous bites and stings, withdrawal 
from bmzodiazepines, fd>rile convuLdons, and afebrile in&ntile oonvulsioils. In one 
10 prefered embodiment, die subject is suffering from convulsions or seizures caused by 
epilepsy. 

The present invention also provides methods of treatiqg of preventing 
convulsions or seizures conopri^oig adnunistecing to a subject in need of treatment 
therefor a therapeutically efifective amount of S-tofisopam, prodrug or salt thereof 

IS substantially free of R-tofisopam together or sequentially with one or more other anti- 
convulsants. The other anti-^xmvulsant can be sdected from the group conastingo^ 
but not limited to, phraytoin, mephen^oin, ethotoio, phenobarbital, mephobaibital, 
primidone; carbamazepine; ethosuxinude, methsuximide; phrasunmide; valproic add, 
trimetbadione^ paramethadion^ phenacemide, aoetazolamide, progatnde; diazepam, 

20 lorazepan^ donazqiam^ dorazepate and nitrazepam. In one embodunent, tiie other 
enti-convulsant is a braizodiazqpine. In one preened rad>odimmt, the oth^ anti-* 
convulsant is a l,4~be3izodiazqpine. In yet another prdTerred embodiment, the other 
anti-oonvulsant is diazepam, lorazqiam, clonazepam, dorazqiate or mtrBzq[>am. 

25 



7 



wo 02/094189 PCTAJS02/1599<J 
BRIEF DESCRIPTION OF THE DRAWINGS 
Rgqie 1 graphically dq>icts the dose-depradent eflBxt of tofisopam on 
picTOtoxin-induGed sdzures in male NS A mice. 

Kgure 2 grq)Ucalfy dq>ict8 the dose-dq>endent eOect of S-tofisopam 
5 on pi(TOtoxin4nduced seizures in mdcNS A mice. 

Rgpre 3 grapbicB% dq>ict5 the dose-dqiradent anti-oonvulsant dB&ct 
of racenuc tofisopam on piciotoxin-induced sdzures in male NS A mioe. 

Figure 4 graphically dqiicts the dose-dependent anti-convulsant effect 
of diazepam on piootoxinhinduced seizures in male NSA nnce. 
10 Figure 5 graphically depicts the anti-convulsant eflfect of R-tofisopam 

on piootoxin-'induced seizures in male NSA mioe. 

Figure 6 graphicaOy dqiicts the dose-dqimdmt and-convulsant dSect 
of S-tofisopam on picrotoxin-induoed sdzures in male NSA mice. 

15 DCTAn Jgn n sSCRIPTION OF THE INVENTION 

A compo^tion according to tins invention comprises S-tofisopam 
substantially fi:ee of its (R)eaantiomer. The temi ''substantially fi^ee of its ^) 
caaantiomet^ as used herein means that the cpmpo^tion comprises at least B0% or 
more by wdght of S-tofisopam and 20% by wdght or less of R-tofisopam in terms of 

20 total weiight of tofisopam In a prefen^^bodiment, the composition comprises at 
least 8S% or more by wdgfht of S-tofisopam and 15% by wd^t or less of R- 
tofisopam in t^ins of total wdght of tofisopam. In a more preferred raibodiment, the 
composition comprises at least 90% or more by wd^t of S-tofisopam and 10% by 
wdght or less of R-tofisopam in tains of total weight of tofisopam. En yet a more 

25 preferred embodiment, the ooiq)osition comprises at least 95% or more by wdjgbt of 

8 
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S-tofisopam and S% or less of R-tc^sopam in tams of total we^t of tofisopant In a 
most prdfored embodiment, the compoation comprises at least 99 % or more by 
wdgfat of S-tojBsopam and 1 % or less of R-tofisopam in tenns of total wd^ of 
tofisopam. In one embodim^t, the confibnmation of S-tofisopam is 80% (-) and 20% 
5 (+). 

Tofisopam can be syntheazed according to methods known in the art. 
For CTampl^ a method fi>r synthesis is described in U.S. Potent Nos. 3.736.3 1 S and 
4,423.044, the disclosures of which are mooiporated by referrace. The (S) enantiomer 
of tofisopam can be obtamed by the methods described heiein (Example 1 or 3). 

10 Hie Gompositioiis of the present inveotion comprise S-tofisopam, 

substantiaDy free of R-tofisopam, or a prodrug or a pharmaceutically acceptable salt 
thereof as the active ingredient, and can also contain a pharmaceutically acceptable 
carrier and optionally other therapeutic ipgredients. 

In one embodiment, the.composation of the present invention coinqprises 

15 S-tofisopam and one or more other anti-oonvulsants. The other anti-convulsant can 
be, e.g., phenytoin, mephenytoin, ethotoin, phenobaibital, mephobaibital, primidone, 
cari)amazcpine, etfaosuximid^ metibsuximide, ph^isuximide; valproic add, 
trimethadione^ paramethadione, ph^mcemid^ acetazolamide* progGibide, diazepam, 
Iorazq>ain, clonazepam, dorazepate or nitrazepam. In another onbodiment, the 

20 composition of this invention comprises S-tofisopam anti a henr^ifiTyping. In yet 
anotfa^ end)odimmt, the conqposdtion of this invraition comprises S-tofisopam and a 
1,4-benzodiazepine. In yet a fiirther embodim^ the composition of this invention 
conQirises S-tofisopam and an anti-convulsant selected fiiom the group oonastii^ of 
diazq>ani, lorazepam, cIonazq>am, dorazepate and nitrazepam. 
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Prodrugs aocordiog to tlus isv^on are inactive derivatives of S- 
tofisopam tfiat are metabolized m into Prodnigs 
useful accoidii^ to this invention are those that hitve substantially the same or b^^ 
th^peutic value than S-tofisopam in treatiog or preventinig convulsions or sdzures. 
5 For example^ a prodrug useful according to tiiis invention can improve the penetration 
of the drug across biological membranes leadir^ to improved drug absorption; proloi^ 
duration of the action of the drug, e.g., slow release of the parrat drug fiom the 
prodrug and/or decrease first-pass metabolism of the drug; target the drug action; 
improve aqueous sohibilily and stability of the drug (e.g., intravaaous preparations, 

10 eyedrops etc.); improve topical drug deliveiy (e.g., demoial and ocular drug ddiveiy); 
improve the chemical and/or oizymatic stability of drugs (e.g., pq>tides); or decrease 
fflde efifects due to the drug. Methods for inaking prodrugs are know in the art (e.g., 
Balant, L J., £iir. /. DrugMetab. PharmacoMnet /J:143-1S3 (1990); and 
Bundgaard, H., Drugs of the Future 76:443-458 (1991); incorporated by reference 

15 herem). 

The term **pharmaceutically acceptable salt" refers to salts prepared 
from phannaceutically acceptable non-toxic adds indudiQg inorganic adds and oiganic 
adds. Since S-tofisopam is basic, sahs can be prq)ared fiom phanonaoeutically 
acceptable non-toxic adds induding inorganic and organic acids. Such adds indude 
20 malice acetic, benzene-sulfi)nic (besylate), benzoic^ camphorsulfonic^ dtric^ 

etfaenesulfonic^ fumaric, gluconic, glutamic, hydrobromic, hydroddoric, isethiomc, 
lactic, maleic, malic, mandelic, methanesulfonic, mudc, nitric, pamoic^ pantothmc, 
phosphoric^ sucdnic, sulfiiric, tartaric, p-tohienesulfi>nic add and the like. Particularly 
preferred are l^drobromic^ hydrodiloric, maldc, phosphoric, and sulfuric adds. 
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The compoations aocoiding to tius inv^on can be prepared for ond» 
rectal, or transdennal use, e.g., u&ng a patch. Ahemativdy, compositioiis can be 
prq>ared for sublii^gual or par^iteral admioistration ^duding subcutaneous, 
intFBimiscular^iQtiathecdBiidmtntveQOusadn^ The most suitable route in 

S any gtven case mil dq>md on the nature and sevmty of the condition bdng treated. 
According to one prefored aq>ect of this mveotion, the route of admimstration is the 
oral route. Accordiug to another preferred aspect of tUs hivention, the route of 
adininistration is rectal, intranmscular, intranas^ According to yet 

another prefored aspect of the invention, the route of adnunistration is intraperftoneal 

10 or subcutaneous. The compoation can be presented in a umt dosage form and 
prepared by any of the methods wdOi-knowi in the art of pharmacy. 

Jn piBctical us^ S-tofisopam or prodrug or salt tfa^ieoi^ substantially 
free of R-tofisopam, can be combined as the active ingredient in admixture with a 
pharmaceutical carrier according to conventional pharmao^itical compoundipg 

IS teduuques. The carrier can take a mde variety offonnsdepencfing on the form of 
pr^aration desired for administration, e.g., oral or parenteral administration (bduding 
intravenous injections or infusions). For example; carriers accordiiig to this invention 
tndude stardies, sugars, miarociystalline cdtulose^ stabilizm^ diluents, granulBtii^ 
agents, lubricants, binders^ fillers and disint^ratiog agents. Compositions for oral 

20 dosage fonn can indude any of the usual pharmaceutical media, e.g., water, glycols, 
oils, alcohols, flavoring agents, preservatives, ocAomg agents and the like in the case 
of oral liquid preparations^ e.g., suq)ensions, elixirs and solutions; or a^osols. 

The Gonq>ositions of the pres^ invoition can also be formulated so as 
to provide slow or controUed-rdease pf the active ingredient therdn using, e.g., 

25 hydropropylm^yl cellulose in varyii^ proportions to provide the desired release 

11 
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profQe, other polymer matrices, gds/pCTotesdile men^^ 
amltilayer coatings, micropattides, liposomes and/or microspheres. 

In general, a oontroUed-release preparation is a cx>mpoation capable of 
rdea^ng fhe active ingredient at the required rate to m^tntmn constant 
5 pharmacological activity for a desirable period of time. Such dosage fonns can 

provide a supply of a drug to the body durii^ a predetermined pmod of time and thus 
maint a in drug levels in the thmq)6utic ra^ge for longer periods of time than oth^ non- 
controlled foromlations. 

For example, U.S. PatcMOt No. 5,674,533 disdoses conttoUed-idease 

10 compositions in liquid dosage forms for the administration of moguisteine, a potrat 
peripheral antitussive. U.S. Pat^t No. 5,059,595 describes the controlled-idease of 
active agents by the use of a gastro-resistant tablet for the therapy of oiganic moitai 
disturbances. U.S. Patent No. 5, 591 J67 describes a liquid reservoir transdermal 
patch for the controlled administration of ketorolac, a non-steroidal anti4nflammatory 

15 aga:it ivith potent analgesic properties. U.S. Patent No. 5,120,548 disdoses a 

GontroUed-release drug delivery device comprised of swellable polymers. U.S. Patoit 
No. 5,073,543 describes controlledTrelease formulations contaimii^ a trophic fitctor 
entrapped by a girngfioade-liposome vdude. U.S. Pat^ No. 5,639,476 cfisdoses a 
stable solid controUed-rdease formulation haviiig a coatirig dmved from an aqueous 

20 disp^onofalrydrophobic acrylic polymer. These patents are incorporated h^rdn by 
reforace. 

Biodegradable nucropartides can be used in the controUed-rdease 
formulations of this invention. For example, U.S. Patent No. 5,354,566 disdoses a 
controUed-release powder that corrtains the active ingredient. U.S.Pat^No. 
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5,733,566, describes the use of polymeric micropaiticles ttiat release antiparasitic 

conaqpoatioiis. These patents are mcoiponttedheran by r^b<»M3e^ 

The controQed-idease of the active ingredient can be stinnilated by 

various inducers, for ejcample p£^ tmperature, enzymes^ water, or other phyaological 

5 conditions or compounds. Various mediamsms of drug rdease exist ForexBnq>Hin 

one embodiment, the cootroUed-release componoat can swell and form porous 

openings laige enoug^i to release the active ingredient after admimstration to a patient. 

The term ''controDed-release component" in the context of the preset invi^on is 

defined h^ein as a compound or compounds, sudi as polym^^polymer matrices, 

10 pmneable m»id>ranes, liposomes and/or microspheres, that fiictlitate the 
controlled-rdease of the active ingredirat (e.^., S-tofisopam or salt thereof) in the 
pharmaceutical composition. En another embodiment, the controUed-rdease 
coznponent is biodegradable, induced by exposure to the acpieous environment, pH, 
temperature, or eoz^es in the body. Ibi another mibodimeiit, sol-<gdis can be used, 

IS wherein the active ingredient is incorporated into a sol-gel matrix that is a solid at 
room temperature. This matrix is implanted into a patient, pr^erably a mammal, 
having a body temperature high enough to induce gel foimation of the soKgel matrix, 
thereby releasing the active ingredient into the patient 

Pharmaceutical stabiUzers can also be used to stabilize oompoations 

20 containing S-tofisopam or prodnig or salts th^ieo^ eccq>table stabilizers mdude but 
are not limited to L-c^stdne hydrodbloride^ ^cane hydrochloride nudic add, sodium 
metabisulfite, dtric acid, tartaric add and Ircystdne dil^droddoride. 

Dosage forms according to the invention indude tablets, coated tablets, 
caplets, capsules (e.g., hard gelatm ce^sules), trodies, drag6es, dispersions, 

25 sui^iensions, solutions, patdie% pills^ coated pills, and the like, induding sustained 
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rdeasefonnulationswdl known in the art. See, eg. Introduction to Pha mifinfl.iripii 
poyigeFonns, 1985, Ansd, RC, Lea and Feb^ger, Phfladdphia. PA; Remtnf>tnn^c 
Pharmaoeutical Sdenoes. 1995. Mack Publ. Co., Easton, PA. For exan^>le, 
compositions of die pres^ invqdtion suitable for oral administration can be presetted 
5 as discrete units such as soft gelatin capsules, cadiets, tablets, pills, or aerosol q>rays, 
each contaimng a predetermined amount of die active ipg^ Altmiatively, 
compositions of the preseot invration can be in the fonn of a powd^ or granules or as 
a solution or a suspension in an aqueous liquid, a non-aqueous liquid, an oii-in*water 
onulsion, or a water-inroil liquid emulsion. Sudi compositions can be prepared by anj 
10 of the methods of pharmacy but all methods include the step of bringing into 

assodation the active ingredimt with the carrier. A preferred solid oral prepaialion is 
tabl^. A more piefeniedsoUdord preparation is coated tahlet^^ desired, tablets 
can be coated by standard aqueous or nonaqueous techniques. 

In genial, the compositions can be prqiared by uniformly and 
1 5 intunatdy admixiiiig the active ingredient or prodiug with liqiud carriers or findy 
divided sofid camm or both, and then, if neoessaiy, shaping the product into the 
dedred pres^itation. For &cample^ a tablet can be preparod by compresidon or 
moldimg, optionally with one or more accessory ii^gredients. Compressed tabl^ can 
be prepared by compressmg in a suitable madiine the active ingredient in a free- 
20 flowii^ fonn suc^ as powd^ or granules, optional]^ mb^vnth one or mor^ 
bind^, filler, stabilizer, hibricant, inert dihient, and/or surfiuse active or dispersing 
e&aat. Molded tablets can be made by molding m a suitable machine a nuxture of the 
powd^^ compound moistened with an inert liquid dihiont 

In one embodiment, eadi tabl^ contams from approximately 10 n% to 
25 approximatrfjr 100 n^ of the active ii^edient or prodrug, and eadi cadiet or capsule 
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oontains from approximatety 10 mg to approxiinatefy 300 mg of the active ingrediesit 
or prodrug. In another embodiment, the tablet, cachet or capsule contains one of four 
dosages: qiproximately 10 mg, approximately SO mg, appioximatdy 100 mg, and 
approximateiy ISO mg of active ingredi^ or pnxlnig. 
S In tike case whm the composition comprises an anticonvulsant other 

than S*tofisopan\^t or prodmg thereof the other anticonvulsant can be present in an 
amount less than, greato: than, or equal to the amount of S-^ofisopam, salt or piodnig 
thereoi^ as physically allowed by the pharmaceutical arts. 

^ a pr^ied aid>odimen^ the subject to be treated acooidi^ 

10 methods of the invention is a mammal, bi another prdfenied embodiment, the subject 
to be treated according to the methods of this invention is a human. 

Convul^ons according to this invention are involuntary nmsde 
coiftractions cmised by abnormal neuronal activity resulting in contortion'of the body 
and/or limbs. Sdzures according to this invention are transient chapges of behavior 

IS induced by the disordoied, synchronous and rhythnucfimng of neu^ Periodic 
unpredictable occunenoes of seizures are commonly associated with epilepsy. The 
two main types of qpilqptic seizures are partial sdzures and gen^alized seizures. 
Partial seizures as used herem, are dharactmaed as those that affect neurons limited to 
part of one cerd>iBl heanisphm. Partial seizures can or can not be accompanied by 

20 impairment of consdousness. Graeralized seizures as used herein, include those in 
vAndk both hemiqiheres are involved and consdousness is usually impau^. 
Generalized seizures indude absence sdzures, myoclonic seizures, clonic seizures, 
tonic seizure^ tonic-donic seizures and atonic seizures (Drdfiiss et al., Obssification 
of Bpil^c Sdzures and the Efnlc^es and Drugs of Choice for Thdr Treatment, p. 

25 1-9, In: Antiqpileptic Drugs: Pharmacology and Therapeutics, Eds M J. Eadie and 
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FJJS. Vajda; WBder et al., Qassificatiou of Epaq)tic Seizures, p. 1-13, In: Seizure 
Disorders, A Pharmacological Approach to Treatment, Raven Press, New Yoit 
(1981)). 

Psaidoq)ileptic or non-epileptic seizures can be caused by a ddBnable 
5 medical caus^ eg., cardiovascular disease indudtng aniiythmias, aortic stMosis, and 
orthostatic Igpotension; towc or metabolic disorders including IqrpogJiyccmia and drug 
toxidtjr, or sleep disorders. Nott^ileptic seizures can also be induced by psychiatric 
conditions; e.g., hysteria, schizophrenia. 

Convulsions or sdzures can result from disorders or spedfic conditions, 
10 e.g., epilepsy, acquired immunodefidoiGy syndrome (AIDS), Parkinson's disease^ 
Alzhdni^*8 disease, otha- neurodegenerative disease induding Humtington's diorea, 
sdiizophrraiia, obsessive compulsive disorders, tinnitus, neairalgia, trigeminal neuralgia, 
amyotrophic lateral sderosis (ALS), tics (e.g., Gille de la Tourette's syndrome), post- 
traumatic q)ilqp5y, alcohol use, alcohol withdrawal, intoxication or withdrawal fiom" 
15 baibiturates, brain iOness or injury, brain tumor, choking, dnig abuse, dectric shodj; 
fevo^ (cspedally in young diildrtti), bead injury, heart disease, heat iOness, Mgh blood 
pressure mmqgtds, poisoning stroke, toxemia of pregnancy, uremia related to kidney 
&ihu^e, venomous bites and stings, withdrawal from b»izodiazq>ines^ i^rile 
convulsions, and afebrile infimtile convulsions. 
20 The magnitude of a propfa)4actic or thmpeutic dose of the active 

ingredient (e.g., S-tofisopam or salt thereof) or S-tofisopam prodrug and, if dedred, 
other anticonvulsant for treating or prevoDtiiiig convulsions or sdzures will vary with 
the severity of the patiraitfs aflOiction and the route of administration. The dose and 
dose frequoicy wiU also vary according to the age, weight and response of Ae 
25 individual patirat. In gmeral, the recommended daily dose raqge for the conditions 
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described beidn can lie witUn the noige of fix>iii api»roxiniatdy 1 0 mg to 
approwDBt^ 1200 iqg per dayr, generally divided equally into doses gjven one to four 
timesaday. A. daily dose raiige can be between SO mg and 600 nog day, usually 
cfivided equally into a one to four times a day dosing. Alternalivety, a daily dose rapge 
5 can be between 100 n\g and 400 nig per day, usually divided equally into atwo to four 
tinaesadaydosiiiig. It can be necessaiy to use dosages outdde these raniges in some 
cases and adjust the amounts of S-tolBsopam, salt or prodrug thereof administeied 
alone or in combination with the other anti-convulsant(s). The treating physician will 
know how to tncrease; ~decrease or interrupt treatment based upon patient response. 

10 The various tmns described above such as "therapeutically effective amount," are 
encompassed by the above-desoibed dosage amounts and dose fiequency adiedule. 

For use in treatipg or preventipg convulsions or sdzurea^ the piyAdan 
will g^^BlIy presoibe tfae period of treatment and frequency of dose of S-^tofisopam, 
substantially free ofR-tolSsopam, on a patient-by-patient basis. In g^ic^ however, 

IS treatment or prevmtion of convuldons or seizures with S^tofisopam, prodrug or salt 
tfa^eof substantially free of R-tofisopam, can be carried out for as losig a pmod as 
necessary, either in a sii^e; uninterrupted sesaon or in discrete sesdons. For example 
thmqyy can be carried out for a period of 4 to 18 weeks. 

According to the methods of this inventio, S-tofisopam, salt or prodrug 

20 thereof can be adnunisteied alone or m combination with one or more other anti- 
convulsants to treat or prevent convulsions or seizures indudir^ myodonic jerks (i.e., 
clonic acdvity). The other anti-convulsant can be selected from the group oonasdpg 
o1^ ut is not limited to, ph^ytoin, mq>henytom, ethotoin, phenobarbital, 
mq)hobaibitB], primidone, carfoamazqiine, ethosuximide; methsmdmide, ph^miximide, 

2S valproic add, trimethadione; paramethadione^ phenacCToide, acetazolamide, progabide, 
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diazq>ain, loiazepam, do]iazq[>ain; doiazGfiate and The other anti- 

convulsant can be tnduded in the comi>osition comprising S-^tofisopam, sak or prodrug 
tha:eof. Altenativdy, the other anti-oonviilsant can be admimigtereil fsiimtlltiinepwsly 
the conqioation compri^ng S-tofisopam, salt or prodrug thereoi^ or at any time 
5 during the treatment ofthe subject with the compositioa According to one aspect of 
the invention, S-tofisopam is admimstered together with at least one other 
brazodiazepine to treat or prevent convuIMons or sd2sures. In another aspect of the 
inv^on, S-tofisopam is adnunistered together with at least one other 1,4- 
benzbdiazqiine. In yet anotho: aspect of the invmtion, S-tofisopam is adnunistefed 

10 together with diazqiam, lorazepam, clonazepam, clorazepate or nitrazepam to treat or 
prevoit .convulsions or seizures. 

Any suitable route of administratton may be employed for providing the 
-subject of this inv^on with an elBfective dosage of S-tofisopam substantially IBree of 
R-tofisopam. For example^ oral, rectal, parentml, transdermal, subcutaneous, 

IS sublingual, intranasal, intramuscular, intraperitoneal, intrathecal and the like can be 
employed as appropriate. 

Througliout this qiedfication, die word ''comprise*' or variations sudh 
as "comprises** or "compristng^' will be undmtood to imply the induaon of a stated 
int^er or group of tnt^ers but not the eKchmon of any other integ^ or group of 

20 intc^m. 

United States Pro^onal Application No. 60/292,026 filed May 8, 
2001, is hereby incoiponited by reference herein in its oitirety. 

The preset invmtion is ilhistrated in the following examples. 
However, it should be noted that these examples are for illustrative purposes only and 
25 are not to be construed as restricting the invention in any manner. 
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EXAMPLE 1 

fiesol ^rion of S-tofisopam 

Hie enantiomers of tofisopam weie resolved by dund cfaroinatogrq>fay. 
For example^ tofisopam (42.8 mg cfissolved m aoetomtriie) was loaded onto a 
S Chirobiotic Vcoli]ixin(ASTEC» Wliippany.NI). Ehition of the compounds with 
MTBE/ACN90/10(vArX40nal/min,wasmonftoiedat310nm,2mmp^ TheR(+) 
enantiomer was the first oonq;)ound to ehite fi^om the oohinrn. R(-) tofisopam CA*^, 
S(-/+) tofisopam C'B'' and "B'^), and residual R(+) tofisopam CA"*) oo-ehited and was 
collected in a subsequent fiBcfioa. 

10 • The S(-) enantiomer was isolated firom flection 2 by the fiiUowiug 

protocol. Fraction 2 was dried» re-dissolved in 1 ml of acetonitrile and loaded onto a 
CUrobioticVooIumn. FeakBandB' wasdiaverecydedov^aCaiicobiotic Vcohunn 
two more times (MTBB/AGN 90/10 (v/v), 40 ml/min momtored at 3 10 nn\ 2 mm 
path). A peak containing SO tofisopam was collected firom the third recyde, dried 

IS and stored fi>r use in biological assays. 

The final preparations of R-* and S-tofisopam wo-e assayed for 
enantioniaic purify by two diflferoot groups. One group reported that the final 
preparation of R-tofisopam was 98% pure ^lantiomoic excess of 96%), and that 
of S-tofisopam was 95% pure (i.e., enantiomeric excess of 90%). The second group 

20 reported that the R-tofisopam was greats than 97.5% pure 0.e.^ enantiomaic excess 
of >95%), and that the S--tofisopam was 87% pure (i.e., enantiomeric em&ss of 74%), 
as detonnined by analytical diromatography. Analytical evaluations of the staitipg 
matmal and final preparations of R- and S-tofisopam as perfi>nned by the second 
group was carried out uang Chiral Tech OD GH060 columns (Daicel) (hsxaneflPA 

25 90/10, 25""^ detection at 3 10 nm). We believe that fiie results of the analyds of the 

19 



wo 02/094189 PCT/US02/15996 

punty Ot K- and S-tofisopam obtained by the secona group were correa. rue second 
ffoup vm also the group dial tested the enaotiomeiic purity of the R-and S-tofisopam 
obtained as described in Example 3 below. 

5 ex:amplb2 

Pvahiation of tofisopam and its enantiomers as anti-convulsants 

PiarotoxinwasusedastheconvuIanigag^anddiazq>ain, an 
established anti-convulsant, was used as a control. Anticonvukani activity against 
pi<^toxin-induced sdzures is considered evidence of clinical antiq>ileptic potential and 

10 reason for fiutfaer evaluation of a test compound's anttconvulsant profile (Swinyaid, 
E.A. et 9I.. General prinqples: experimental detection, quantification and evahiation of 
anticonvulsants. In: Antiepilqitic Drug5» D.M. Woodbury et el., eds. Raven Press, 
NewYorfc(15MK>)pp. 11M26).-: - -r - 

Male NS A mice wdghing approximately 20-25 g, were injected 

15 intraperitoneal (l.p.) with various doses (6-10 animals/dose) of diazepam, tofisopam, 
R-tofisopam of Example 1, or S-tofisopam of Eicanq>le 1,15 nunutes prior to 
picrotoxin injection. Piootonn (5 mg/kg, Sigma Chem. Co., St Louis, Missouri, 
USA) was dissolved in saline and administered subcutaneously to induce seizures. In 
addition, picrotoxin alone was admimstered to seven aoinuds as a contra AUtest 

20 drugs were dissolved in dimethylsulfi>xide (DMSO). Both S- and R-tofisopam 
diq>layed a ydlow color when dissolved in DMSO. 

Afi^ piootoxb iqection, nuce Were placed into a pleuglass cage for 
30 minutes of observation. The appearance of sdzuxes was defined as the presmoe of 
a aq^e episode of clonic or tonic activity (induding n^odonic joics) during the 30 

25 minute observation pCTiod. The drug vehicle DMSO did not have any effect on seizure 

20 
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activity at the cono^tration used Animals euuuuuzcu uumcuimciy tuita uic 
obsecvatioap^odbyCOxinhalatioiL The EDso (the dose oftest confound at widch 
half of the animals were protected agpinst picrotoxiii-iiiduoed sdzures) values and tfadr 
95% confidence limits v/ere calculated by the method of Litchfield and Wilcoxon (J. 

5 PharmacoL Exp. Iher. Ptf:99-I13 (1949)). Results of these experiments are 
summarized in Table 1 bdow. 

The effect of tofisopam on picrotoxinrinduced seizures in NSA mioe is 
shovminFigure 1. Raoemic tofisopam produced a dose-dq>adentinhilntton(e)qpr 
as percent protection) of picrotoxtn-induoed sdzures in mioe vAm adnunist^ed by the 

10 intraperitoneal route. The EDjo {95% confidmoe limits) vahie was 37.8 (28.2-S0.8) 

R-tofisopam did not inhibit picrotoxin-induced convulsions at dther 20 or 
SOioig^ On the other hand, the (S)enantiomere9dubitedanti-^nvul^^ 
over 60% protection at 40 mg/kg. (spe Figure 2). An estimate of tihe ED^o (95% 
1 5 confidence limits) of S-tofisopam was 35 (28-43) mg/kg. 

Tablet 



Xiiffinriar y of Anti-convulsant EDyft Vahies for Compounds Tested 



Cjompound Tested 


Ea>5o (95% confideoce limit) meftm 


diazepam 


.0 52(0.24-1.08) 


tofisopam 


37.8(28.2-50.8) 


R4ofisopam 


Inactive 


S-tofisopam 


35(28-43) 



25 These data indicate that both racemic and S-tofisopam have intrinsic 

anti-convulsant activity against picrotoxin-induced seizures^ in contrast, 

the (R) oiantiom^ of tofisopam showed no anti-convulsant activity. 
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EXAMPUB3 
Pre paration of Tofisopam Bnantiomers 

Tofisopam diastereomef sahs were prq)ared using the foliowiog 
piooedure. (I) 3.0 g of raoemic tofisopam was first dissolved in 10 ml of ddorofbrm, 
S after which 10 ml of distilled water was added to the dissolved racemate (solution A). 
(2) In a separate oontadner, l.S g of D- or I^libeozoyl-tartaric add O^BTA) was 
dissolved in 20 nd ddoioform (molar ratio of 0.S6 of DBTA to tofisopam) (solution 
B). Ihe mixture was stirred and heated to 4SX until dissolution was complete. DB-* ■ 
(L>-TA(diaiact»ized by negative optical rotation) was used to purify R-tofisopam, 

10 whereas DB-(D)-TA (characterized by positive optical rotation) was used to purify S- 
tofisopam. (3) Solutions A and B wm mixed and stirred until predpitation was 
con^lete. The mixture was then cooled to to enhance yidd. The solids were 
filtered, washed three times with 4 ml of cold ddoroform, and dried. 

To dissodate the tofisopam diastereomer salts and recover the resolved 

IS tofisopam, the dried matmal was (4) susp^ded in SO ml of 0.5M NaOH and then 
stirred for 2 hours with 10 ml of chloroform. (S) The aqueous phase was separated 
away &dA discarded, and the chlorofi>rm layer was evaporated to dryness.. (6) The 
solids were then triturated mth SO ml of S% acetic add until the gummy paste became 
granular. (7) The resultii^ solids were filt^ed and dried. (8) The pH of the filtrate 

20 was raised by at least 1 0 by u^ng sofid sodhun hydroxide pellets and stirring fi>r one 
hour. The solids were then filtered and dried. Production of S*tofisopam with an 
^uintiomeric purity of 96% (i^c, enantiom^c excess of 92%) required fomr 
enridmieot cydes of the resohition procedure^ wh^dn the solids obtained at the end 
of the above procedure were redissoh^ed and steps 1-B were rqieated. 
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The final prq>aiBtioii of R-tofisopam and S46fi5opam was 95.6 % pure 
0.e., enantiomeric excess of 91.2%) and 96 % puie (i.e.» enantiom^c excess of 92%), 
respective^, as detenmned by analytical cbioi^ 

5 E?CAMPLE4 

pvaluation of tofi gnpatn y^ni! hs roantiomers as antiHConvrisants 

The preparations of the tofisopam enantiomers of Example 3. as wdl as 
racemic tofisopam and diazepam, were tested usmg the ptcrotO}dn-tndiiced convulsion 
assay as described in Exanq>le 2. Results oftheseexperiinents are suoomarized in 

10 Table2bdow. 

Racennc tofisopam produced a dose-dq)endent inlubition of {ucrotoxinr 
induced sdzuies in mice widi an EDso (95% confidrace limits) vahie of 5 1.4 (26.8- 
98.S) mg/kg (see Figured). Diazepam also prodiR^^'H'dose-dependent anticonvulsant 
activity with an EO^ (95% confidence limits) vahie of 0.45 (0.27-O.77) mg/kg (see 
15 Figure 4). 

The effect of R-tofisopam on piciotpxin-induced seizures in mice is 
showninI%ue5. Ahhoug^iR-tofisopameidiibitsantiooovulsant activity at doses of 
3 2 mg/kg and 64 mg/kg, no fiirther increase m protection ^as observed at 90 mg/kg. 
Jn addition^ at a dose of 128 mg/kg of R-tofisopam, no protection agunst piorotoxin- 
20 induced sQzures in once was observed. The ED|q value oauld not be calculated 

because none of the doses produced at least S0% protection fi^om picrotoxin-induced 
sdzures^ and also because of the inverted U-shape of tfaedose lesponse curve (Figure 
S). 

S-tofisopam exhibited a dose-dependrat anticonvulsant activity with an 
25 ED50 (95% confidence limits) value of 15. 1 (7.6-30. 1) n^g/kg (see Figure 6). 
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Table 2 



Summary of Antj-convulsaiit ED^ Values for Compounds Tested 



Compound Tested 


E3>«o (95% confidrace Kmit) me/^ 


diazepam 


0.45 (0.27^.77) 


tofisopam 


51.4(26.8-98.5) 


R-tofisopam 


not calculable 


S-tofisopam 


15.1 fZ.MO.n 



1 0 These data indicate that botli lac^c and S-tofisopam have intrinsic 

anticonvulsant addvity; thus, supporting the conduaons from Ae study described in 
Example 2. In addition, these results demonstrate that highly pure S-tofisopam 
diq>lays '^gnificantly greater anti-ooovulsant activity than Ae raoemate compound. 
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CLAIMS 



1. 



A compoiatiQn oompiisiijg a thmpeudcally eflfecdve amount of 



S-tofisopam, a prodiug or a phannaceuticaliy aocq>fabie salt thereoi; substantiaDy fi:ee 



of its (R) ^laotiomer, with a phannaoeuticaDy acceptable carrier. 



2 



lliecoinposidon according to claim I wheidn the amount of S- 



tofisopam or a prodrug, or a phannaceuticaliy accqytable salt tfiereof is 85% or more 
by weight of the total wdght of tofisopam. 

3. The oonq[>o^on acoordmg to claim 1 wherein the amount of S- 
tofisopam or a prodrug, or a phannaceuticaliy acceptable salt thereof is 90% or more 
by wdlght of the total wdglit of tofisopam. 



tofisopam or a prodnig, or phannaceuticaliy acceptable salt thereof is 95% or more by 
wqg^ of the total wdg^ of tofisopam. 

5. Theoonqpositionacconliiigtochum 1 whordn tfie amount of S* 
tofisopam or a prodrug, or pharmaceutically acceptable salt thereof is 99% or more by 



4. 



The composition according to claim 1 wha^ the amount of 




6. 



The composition according to claim 1. wherein the 



conformation of the S-tofisopam is 80% (-) and 20 % (+). 
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7. The cooq>oation accordinjg to claim I fiirther comprisbig 
anoUier anti-convulsaiiL 



8. The conqioation acoordiDg to daim 7, ivhmia the otho^ and- 
convulsaiit is a beiizodiazq)iiie. 

9. The coiqpoation accordtpg to daim 7, wfaeran the oth^ and- 
convulsant is a 1,4-bQDzodiBzepine. 

10. The conqposidon acGordisig to daim 7, ^4i^em the other and- 
convulsant is sdected firom the group con^sdog of diazepam, lorazqiam, donazepam, 
dorazqpate bikI nitrasgqiam. 

11. Xlie composition accordiog to daim 1^ wheran said 
compo^on is a controlled-release pbannaoeutical oompoatioa 

12. A method of tieadiie convulsions or sdzures compriang 
adnumstering to a subj ect m need of treatment ther^or, a therapeutical^ eSfecdve 
amount of the compo^on according to daun 1. 

13. A m^od of preventing convulsions or sdzures in a subject at 
risk for devdoping convulsions or sdzures comprising admimstering to said subject a 
therq^eudcally effective amount of the conqiosidon according to daim 1/ 
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14. The method according to daim 12 or 13 wheremthe subject is a 

15. Ilie method according to daim 12 or 13 ^^idn the amount o^ 
S-tofisopam or a prodrug, or a phannac^cally acceptable salt th^eof is 90% or 
moreby weiglitofthetotal wdgjbtoftofisopam. . 

16. The method accordiQg to daim 12 or 13 wherein the amount of 
S-tofisopam or a prodrug, or phannaoeutioolly aoo^table salt thereof is 95% or mote 
by weight of the total weight of tofisopam. 

17. The method according to daim 12 or 13 vtdieidiL the amount of 
S-tofisopam or a prodrug, or pharmaoeuticaUy acceptable salt thereof is 99% or more 
by weight of the total weight of tofisopam. 

18. The method according to claim 12 or 13, wherein the 
oonopo^pn accordiiig to dafan 1 is administered togeth^ or sequentially vAlik another 
anti-convulsant. 

1 9. The method according to daim 1 8, whcardn the other anti- 
convulsant is a ben2X>diaz^ine. 

20. The method according to daim 1 8, \^ereui the other anti- 
convulsant is a 1,4-b^izodiazepine. 
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21. Hie method according to daim 18, wherein the otner antt- 

convulsaixt is sdected firom the group consistiqg of diazqiam, lorazepam, donazqpain, 
cIoiBz^ate and nitiazepam. 

22. The metiiod according to cldm 12 or 13. wherein the 
coniposition is administered intrq)^toneaty, subcutaneously, intranasally, 
intramuscularly, intrathecaly, sublii^gualy, rectaly, by intravenous infiision, transdermal 
delivery or onSJy as a tablet, a capsule or a liquid suspen^on. 

23. The method accorditig to claim 12 or 13, ii^^ein the amount of 
S-tofisopam, prodrug, or a pharmaceuticalty acceptable salt thereof administered is 
from approximatdy 10 mg to 1200 mg. 

24. The method according to claim 23 wh^ein the amomit of S* 
tofisopam, prodrug or phannaoeuticaify acceptable salt hereof admnustmd is from 
Bpproxtmatdy SO n^g to 600 ing. 

25. The method accondii^ to daim 23 wfaerdn the amount of S- 
tofisopam, prodrug or phannacraticall/ acceptable salt thereof adnunistered is from 
approximatdy 100 mg to 400 mg. 

26. The method according to daim 12 or 13 wherein said amoimt is 
administered in 1 to 4 doses p^ day. 
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27. The method according to daim 26 wberdn said amount is 
administ^ed in 1 to 2 doses per day. 
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Dose (mg/kg i.p.) of Tofisopam 



FIG.1 
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Dose of S-toflsopam (mg/kg l.p,) 



FIG. 2 
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Tofisopain (mg/kg) 
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Diazepaim Dose (mg/kg) 
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